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2 2 
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R e i3£tPR 7 ti, ^n^tOlb^b-C, C T/^/^t!*t5 0 ) £S9fcU ; 
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11. "&^*^p»SP^H:1, 4-^tKntryi?vS"C*>9;-tU-C 
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=3-;V-2.-zf^~/v^ i, l-^f;W3-^f^S, 1, 2-^^/1— l-zfy"^^ 
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5vV-2-^-r-/WS, 2, 3-^W3-^;VS, 2-i-^n t 0 /V-2-7°cz^ - 
^36, 3, 3-^f;Wl-yf=/WS, l-^/l^-l-^n/^, 
T=/vS, i-xf;v-3-^f^S> l-n-^ntVW-l-^n-^^/VSs l-n-7°n 
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\.-* s 5-}V-2--?xi\?=.>V^ 2— O-^^/WS, 3-^^xi/l^ 

, 4— 0^=/v£, i-^5-;v-2-zf3-~;vm, l-^f/i-3-^f^i, 2-^/v 
-3-:/^=vi^ 3-^;v-i-y^=.;um, 1, l-^f/W2-yDf=:/H, 2- 
x^W2-^nfc^/H, 2-^vdf-^xi/VS. 3-^^/Vg, 4 
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'O^/Utti/m, 2-^tV-^-zfY^l/^ n-^^i//V^-^i/Sx 
sO-^/Usf^ym, 2-^/Wn-^^;^i/I, 1, l-^^/l— n-^h^iyg 
, l-^/Wn-?>3rS^ 1,1, 2-hy^^-zl— n-^aTK^rV^, c— 3^/V;*-* 
vl, i-^/v-c— <^/v^iy^ l-ai^/p- c-/h^s, i, 2-^W/v-c 

[0019] c T/v^/i^^^SturttEaSfett^o^ods-g-^h/, m*.t£. 2-^n 

3 — 6 

^/Vt^^I, 2-^=-/^^-^ri/^, 3-^^^yV^-dr^S, 2-^/V-2-:/n^ 
=/M-3ri/g, l-^/V-2-^n^=/>2h3r;X^ 3-^^ 

r-^t^v'S, 4^<^=/^^iyS, l-^f;W2-^f=;^>S, l-^ 
^3-^f^t^">S, 2-^-^/v— 2-^0^=/^^^^, 2-^f;w2-^ 
2-p<5vl— S-^rvM-^v-g, 3-^^-/V-2-7^=./^dri/S, 3- 
^^/l^-S-y^^/V^-dr^, 1, 1-^^-2-^0^=./^^^^, 1, 
/I— 2-^13^=/^^^^, 3-^^-fe=./V^-^->S, 4- 

^irn/M-^-i^ 5-^=¥ir=./^^ri/S, l-^/V-2-^y^JV^-^m. 
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/Utti/m. 2-n-7 p dfcVl— 2-7°n-^=/k^iX^ % 3-^/1^2-^^— /l^af 

f;W3-/r^t^v'S, 4-^^/i--2-^>^^/^^v'S, 4-^/w-3--0 
T^/V^drv^ 4->f/M-^^=;v^f^S, 1, l-^^/V-2-^7 1 ^/^ 
=¥^S> 1, l-^f/l-3-/f-/l'^E-e/S, 1, 2-^^VV— 2-^= 
^ N 1, 2-^f/W3-^r-;^i/i, l-^^-2-^^vV-2-:/n^=/V;*- 
^v-S, 1, l, 3-^f;w3-/f=;^^ 

& % 2, 2-^^/V-3-^^=y^^ri/S> 2, 3-^^V-2-^-^=¥^^ % 2 
, 3-i^^/V~3-y^/M-3ri^ 2-i-7 p ntVV-2-7°t3^^/v^iyg x i-m 
^-/V-2-^=-/V^-^->S, 1-^/1^- 3-zfT~A<tt$'&* l-n-^ntW-2- 

=¥v^ 1,1, 2-hy^^l^-2-7 B ci^n/V^-drv'Ss 

^= frttis&y l-=c-?-/v-2-*=f-jv-2--7v<=-/vtti/m, i-i-^ntVv-2- 
[0020] C T^^^^aStbTttittm^tt^ttOtOAS-^*^. 

3-6 

MsWttflk* 2-^f=;l^>S, 3-^^V^-^r^g % l-^^/V-2-7°nf 
n^driXS, 2-^>^=7Vtf-^& % 3— ^^/^^i/^ 4-^^~/l^-3r 

-3-Zf^—/Utti/m, 1, 1-^^/^-2-3^13 t°-/V^-^i/^, 2-^/^2-^13 
tr^/Vof-^Jk 2^e/^t^e/S, 3-^3->~/K*-3ri^ N 4— ^-i/^KT 
= 3 r^^> 5^>=;W^>S, l-^f/^-2-^^/^i/S, l-^f;W3- 
^^—/Utti/m, x-^fr-A-^/^—jvar**/^ 2-^?-;v-z-^<^=.;v 
^r^ym, 2-*3-;\^-4:-^'°?~;Vtt*/m. 3-*7-A*-4-^ls?-— 4 
->f/W2-^yf=;v^S, l, i-^f^-2-^f=^VS, 1. 1-^ 

^/W3-^— /Vtf^iE* 1, 2-^f/l-3-^f^«-^ 2, 2-^^/V 



WO 2005/051402 1 3 PCT/JP2004/017490 

[0021] c TA^^r»A^^mhLx^mm. &mtfdtmytvh<D&^i&i. en*. 

1 — 6 

n-^^r^/l^xiA^ S-^f/l-n-^b^^^^S, 1, 1 
-i -S*3-Ar-. a-z?vtf*»>%sU7$=./i,^ c-^yf^v'*;^^!, 2-^fvv 

;vtti/jj;vi$^jvm, 2-ptf;k- n -xyf;^^;i'#-^S, l, l-^^v 
~-n-zfb*i/Jj/Vi$~;vm. 1-^/v- n-Zfb^>^/^^>m. 1,1, 
/Wn-T'njK^v'^;^/]/!, c— ^^vvV^^V^/V^xvVl^ 1- y^/V-c— < 

l-^^/P-c-^h^r$/^7/V7}?— /Vg, 1, 2-S^?Vl<— c 

[0022] C^/l^l/yliLtli, ^l^^S> 7°ntV^S, Zf^uy&$&m?btl& 0 

2- 6 2-4 

[0023] £?*LV ^R 2 kL,XtZ£XT<Dm<Dh<D&mtf : 
2. ^/vS*5j;^^So 

[0024] *u, ^ (2) x~m&tiz>mhL,xi-±$kT<Dm<z>h<n&mif h*v*> 

1. ^^Jft^^VVS, ^xf;^*=/H x 3, 2-5WHhfc* 
^y-^-^-2— |7l^ N 5, 5-^^/^-2-^-^y-l, 3, 2-v ? ^-^r^^^y^^-2- 
^1*^4, 6-^f/W2-^y-l, 3, 2-v > ^-9-*^J}Ny^^-2— T/WSo 

2. 5, 5-^f/W2-t^y-l, 3, 2— :WlF"$-**aMJ'*- 
^-2-^^*3^1/4, 6-^^-2-^y-l, 3, 2— ^^-^•^^^y-^V-2— T 
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[0025] jfrSUWfcLTtt, &TF<Dm<Dh<D&mf bftf>: 

1. 4-=-hn:7a^/Vg, S-^hnT^n/l^ 2-=hn7ai=/^ x 4-^ 
na7x=;wS, 3-^nn7i-;H, 2-^nP7i=;H > 4-^h^i/7^^/V^ % 3 

7^tn^f/V7x=/wS, 2-hy^V;*-np<^vK7^=/l^ 4-fc°y^/l^ 3-fc°y 

2. 7i-;>S, 3-^fn7x=:;l/S N 2-— hn^^/l^ 3-^nn7i=/>I, 2-^ 
PCt7xx;l/S x 3-^h^riX7a:n/vS, 2-^h^r^^=/vS, 3-hy:7/V;?f-n^/V 

2.-W)\>jrvL^>v7=.~/v^ 4-try^viK % 3-t°y^s, 2-t°y 

3. 3-— Yxi-7*.—;V^ 2-=-YV7=.=-/\'^ 3^dP7x-;H N 2~i7 
Dn7xx;H, 3-^h^r^oin/V^, 2-^h^:7 3 ;=/l^ 3-hy^/V^-d^^ 

2-hy7/^a^^/k7x.^/kS N 4-t o y 3-t°yv f /wm*5J;^2 

4. 7^=-jV& s 3-~hv?^=-/l'M, 2-~bv-7^^.;]sm, 2- 
p*h3F~>C7:*=vH^ 3-hy7/V^-n^^>7m^Vg, 2-hy7/V^-ap<^/^xi=/V 

4-fc°y^g, 3-fc°yv ? /V&:}3«fcTJ*2-fc o yiM'S„ 
[0026] 0£LV ^R a tLTf±^T^Sl^0^^lf btvS : 
1. C TVK^/Hi. 

1-6 

2. 

[0027] 0*LV ^R b tU-CttWTCDS^O^ J (D^^^f jxs : 

1. C T/l^/l^ CNSS.fcT/NH „ 

1-6 2 

2. ^A-^, CN&itfNH o 

2 

3. ANRV, CH OANR 8 R 9 33.£'U t CH CH N(CH CH ) NR 8 0 

2 2 2 2 2 2 

4. CH OANRVo 

2 

5. CH OCH CH NH 0 

2 2 2 2 

[0028] 0£U, >R 3 i:U-C^^T©i¥^0^^{f : 
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1-20 2-6 2-6 1-20 

2—6 2-6 

1-6 

Wb5] 



—A-N N-R 8 



—A-N N-R° 



,NR 8 R 9 -CH 2 M ,R 8 \/V-R° 



(CH 2 ) 0 



(CH 2 ) p (CH 2 ) p 



4. Jfc5£ 
Mfc6] 



CH 2 CH 2 N 



^.CHaPh 



Ph 




N 



CH 2 Ph 



/CHzPh ^ w Ph 

CH 2 CH 2 N s CH 2 CH 2 N N-CH 

CH 3 N / Ph 




N 



CH 2 Ph 



I 

Ph 



[0029] #£bV ^R 1 iUT«WT^^Ot><D^^^f fctt* : 

1. AN(CH CH ) 0 0 

2 2 2 

2. CH CH N(CH CH ) 0„ 

2 2 2 2 2 

[0030] *mw<Di£.(.i)x<m£tizfc&®X't± s &DMittmk4k&m-vibZi&tii : £<D 



WO 2005/051402 1 6 PCT/JP2004/017490 

[ob3i] . mmmz.f?mvm>m.tvxt£mmm, juts***** mmm., 

[0032] #*L<t4, *a»4afeJ;W^>'^A*>'8fe!a*SipW r 6>ii5 0 

[0033] *«EfP«teLTH:, BU^K:flF*l^t>©-Cfc*l/tf, WfcRJg&ih^feO-ettfc 

[0034] ^§g^(i)-e^$4xs>fb^, ^^m^jt-rFW^tL^^c^tvbo^ 

mm®, umm. nmm, ^-^^m^mam^mmx^ ma mm 
n-ct>±v> 0 striawjtt, mmm, #&aj^t«Mfcaj©j;5^tt®«^ 
ttb(om&®}^ mwmn^mmh\jx^ ^mm^xmrnu mmm 

[0035] *mm<DMM&thK8!i§--tz>m&te, ^<Dist^m&m^(D*m, #m#\zxo&i 
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[0036] ^^^^1-5#ffitLT«, T^*7^>!>^^^/Vl5i.*f^ffi^-rSS:(l) 

>fr$&si* >bBMW}&te$>k-rz>MNm7fimm, mm 

[0037] ##8<B^(l)^&h*fb^ttu 1, 4-VZh~ttVZ?>'fc&®&mfc'rZ>fri£. 

fete, i, 4-^tKnt 8 y^b-^^<Di^:icgm^^Ai-Sit^j;t)®i3t-e#5 0 

[0038] «3ft*«feSr^—Al|CSct- 0 



[0039] ip*>, ^jswoscd) x-mztizik&mo?^ &&m~srvmu&&v})i?>m 

[0040] £fc. •C^tU5'fb^05*>, -^SlSf^n^aj^si. 

nt°yt?^-efc^^;(i-b)-c^^^b^fi, i. 4-^tKatry^b-&*(3)Sr 



Wb7] 




(1-b) 



WO 2005/051402 1 8 PCT/JP2004/017490 

uxxji, mmm*. ^mm*. 3?mm*, **>xa<*~a<**$'&* 

[0041] 1, 4-v?tKnt°y^>fk^ (3) ©5*>s Zt>^(2) X*m£tiZ>m&n$iiirZ> 

fc&mt, #MBS59-161392^#, #K§Bg60-69089-^$g. #§§BH60-24 
8693^^ #HS§Bg60-258194-J§-£^ ^Bgei-SOSgi-^^ #R§Bg61 
-37793-J§-<kgL #§HBg61-63688-^$S N #^BS61-210092#^, #|H§Bg 
61-254596-S§-<&$&. #^B§62-169795#^#, #^Bg62-169796#^, 4# 
^Bg62-195392^#, ^B§6 3-6859 l-5f-<&$&, #^BS63-233992^# 
, #Pi¥01-113398^^*5iU?#§i^01-275591^-^^|E«cDi^5t^lfe 

[0042] 1 , 4-^tKnt°Uv?^>ft:'a-^ (3) <Do^ ZtfCO R 2 ^m*i-^>^^^«, # 

2 

MBg58-167569^# > #§|BH55-301^#, #WBg57-171968-^-^, 
#Hi§Bg60-97956-5§-<k$L #MBg49-108082-5§-<k$8, #MBg52-5777-5§-<k$8 
, #H§Bg47-34368-S§-<k# x #§S3Bg47-34369-J§-<&$& % 4# |H3Bg5 2-5916 l-!|-<k 
#MBS55-9083^#, #^BS60-233058^#*3<J:T^#iiBS58-6766 

[0043] ^r, *mw*mmmizxm&-rz>i!)K *mwi*. ^h(Dmmm\^mhmM^ 

Wb8] 
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v " 3 CH 2 CH 2 N O 

(8) (9) 

[0044] mmm\z.ism<Dfc<etito (5) ^m^2-i3822i^m^eM^titcmitm2 
\z.&oxmtu ^t^«j(6)tt, &m¥2-i3822i^'£mzmm.£titz.mmuz. 

9mm\zmi&(Dfc&to (4) cs") &^>$vw>7>r K^^/wfcut« 

[0045] ^jfeWcfagJO'Tfra* (7) J*. #WBS57-171968#^^fE^<D$i^&=Sr 
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CH 2 Ph 



(3a) (7) 



fk#4fc(3a)l. 0097g£32. 5%mWt\zM^ 50t;-ei5#|HJ»#Ufco Wb&s 

^*y->= 1:1, V/V) B W4fefc#*U *Jtfett*©fls£*0. 7193g (76 
. 7%)£#fc 0 

NMR^^hM300MHz, CDC1 , 5 ):1.00-1.20(1H, m), 1.40-1.80(3H, m), 

3 

1.80-2.20(2H, m), 2.30-2.55(2H, m), 2.6K3H, s), 2.60(3H, s), 3.35-3.50(2H, m), 
3.57(3H, s), 4.75-4.87(lH, m), 7.20-7.60(7H, m), 8.08-8. 18(2H, m) 
[0046] '&t>tltc4k&V0O. 7070g^r^tin^/VA200mL*3j;T^lmol/'L(D^^100mL 

tt&m{7)0. 7270g(89. 8%)£#fc 0 

[0047] mmm^m<D{t^-m (8) tt. &wms7-i7i968&&mz$B&<DM&jjm$: 

Wbio] 




flrfMfe(3a)«>:SaBfc£l. 01g(l. 86mmol)£529mg(3. 73mmol) <D3Wk*=f- 
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A(55%)244mg(5. 59mmol) SrSsiPU 3— 6^-e4^F^^Lfc„ #bJx^tSJCS 

#237mg(24. 4%)*«JS||fe*«4fil^bT#fco 
r<D^^#j207mg{C200mL<D^na^/VA^100mL<Dlmol/Ui^iPx: N ^ 

fciSi®, ^@*-T5 ~ t taoTft^ (8) 246mg«^fe@^i:Ur#/Co 

«fl^BSI*S37. 88:9\ 39. 82#©2#©tf— ^fcafliUfc. 

[HPLC3M40 

JjyJ* : L— columnODS 

^il^:CH CN-0. OlMaq. AcONH = 3/2(v/v) 

3 4 

OmL/^ 
: 254nm 

[0048] mMmz.&M<Dfc&® (9) 4$MB863-233992#^#O||;fe0«25K:gB*(B 
(3b) &fflv^l{ttfc«3U£fci*AUfc«, &S£& (2i£gfc!g) fc-TKifcfcJ:?) 

Hbll] 




( 1eq. ) 

1) O N(CH 2 ) 2 CI 
h W HCI 



\ / — o c 




NaH( 2eq. ) 



H 3 CT N 
H 



2) HCI 



(3b) 
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[0049] - : mmMVoMm (BHK ceUs) \Z.ft&£l£1tTMCa^*MZR]*-rm 

Wakamori M. et al. (Wakamori M. et al.: J. Biol. Chem. 273, 34857-34867, 

1998) (dipt^ TMCa^-^/V-ia ) (Perez-Reyes E.: J. Bioenerg. Biomembr. 30, 

1G 

313-318, 1998) ^^-i±BHK (baby hamster kidney) $Bfl&£rfflV vCwhole cell 
patch clampfeKiSm^S^lftMSrfTofco 
^■Ca^^WSm, mn&-80mViZj^Ut.mi&\zWL&Ms*Jl'X (-20mV) * 





8$(mM) 




mc 


(4) 


10 


23. 9 


2 


(5) 


10 


53. 9 


2 


(6) 


10 


43. 6 


2 


(7) 


10 


45. 8 


3 


(8) 


10 


30. 0 


2 



[0050] 3&SftR0!l2 : ni?Ll!]2&#BJ& (BHK cells) \Z&^1titlM*5£TFrmCa?--Y*MZ. 

Wakamori M. et al.C0^"rfe (Wakamori M. et al.: J. Biol. Chem. 273, 34857-34867, 
1998) \Z_m^ LfflCa^M**V^r*raCfc^*Ma ) (Perez-Reyes E.: J. 
Bioenerg. Biomembr. 30, 313-318, 1998) ^r^^,$-&/cBHK (baby hamster kidney) 
*M&£JBV^whole cell patch dampftfc£3«&£a^toWffi&?To;fc 0 

&Ca4^^mffilZ. mntiL-80mVteffl$UdtoBfo\Z.Bt>&m'<A'X (LMCa^ 
jfcO'ttlOmV, T^Ca^-Y^«-20mV) ft#«$ft£bT^;y^ 
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10 


48. 9 


5 




10 


9. 9 


2 



[0051] S^JtftJl 
[^3] 

l&ft ^{\)X*$&tVbi\&m lOmg 
?Ut 700mg 
V**—^ 274mg 

HPC-L 16mg 

lOOOmg 

ntVWt/VP-^ (HPC-L) TkmWt&mnU 5£*ft(|f UtUL^:7L^0. 5 
-lmm)L-fcm, KfflfcUfc. #^fc|£^^^M»)^(12/60^i/^)-T?^L 

[0052] W?\m2 

DM 
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J&ft 3£,{l)-em£tVS><k£m lOmg 

?Ut 79mg 
=i— I/?,?— lOmg 



lOOmg 

[0053] M%M3 
[^5] 

J&£ *(l)^&ft3fls£4fc 15mg 
¥Ut 90mg 
n— ^- 42mg 

HPC-L 3mg 

150mg 

^(l)-C^^^^^«Sr60^>^<D^lciibfeo=— ^£120;* 
Btf/HrA'P-^ (HPC-L) yfcjgJfcfcSfcbnU 3g*fcLfc«U ftjftUt, 

[0054] ®0rU0!l4 
[«6] 



WO 2005/051402 



25 



PCT/JP2004/017490 



lOmg 
90mg 
30mg 
5mg 
15mg 
150mg 



CMC-Na 



tK, ( l) ^m£fr5<k&Vo}i$mbmg£k±s>v--x, cmc-n 3 &/vtf*t>w?-/v 

/Co 

[0055] MMM5 
[^7] 

rftft 5£(i)T*$*i3te£4Sj loomg 



[oo56] *mx<Dfc&mx$^ mumttmxtv^v^^jvmmftm zm-tzztfrb. 

jfo.BE, 'Mte*5<tU ? ^0«(QuaUty of Life) fc^#&4-*5£fcfc<'CfflB:*:, <fr 
^M#»»Sr*6«)i:i-5«Jim^SEJIIR, SMWOTk Wife, W2e£M#> 

©i (Quality of Life) &^muz±mmmz.ttTzf&mm&mii"rz>z.bfrx%% 0 



lOOOmL 
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;V-A-^/vmt , NO , CF , Br, CI, F, C T/V^WS, OH, OR 6 , OCHF , C 

2 3 1-20 2 

OOR 6 , NH , NHR 6 , NRV, CONH , CONHR 6 , CONRV, COSR 8 , SR 6 , 

2 2 

S(0)R 6 , S(O) R 6 , SO H, SO R 6 , SO NH , SO NHR 6 , SO NR 6 R 7 , CN*5i 

2 3 3 2 2 2 2 

R 6 *5it^R 7 «, ^nejxa&L-c, c T/^/ntirStSc-rs. ) &it!*u ; 

1 — 6 

R 4 O 

^ ( 2 ) 

R 

R 4 *5«tTO 5 «, ^n^tl4ffifi:LT, OH, C T/V3^r^, C T/V^/V^^ 

1-6 3-6 

^, C T/l^—Zl^^rv^, OAr 2 , OANRV, OAN (CH At 2 ) R 6 , OAOR 6 , O 

3 6 2 

ACN, NH, NHR 6 , NRV, l^^V&^A'&ifcm-XnVit-frm&Mltfrr 
53\ R 4 *SJ;tfR 5 te— ^{CftoTOYO, NHYO, R 6 NYO, NHYNH, R 6 NYNH 
*fcfiR 6 NYNR 7 ^fc*U, ^.^.T? 
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1-3 1-3 

Ate.C 7Vl^W&(^C TVK^waSfi^ C T^/Vg^cteArfc.fcoT 

2-6 2-6 1-3 

2-4 2-4 1-6 1-6 

1 — 6 

CO R 2 £lc*U 

2 

1-6 1-6 1-3 

£*vtt ) «fcv\ > )£tt9kL; 

RMo£im b te, -tivenaaiici/c, c tvi^/i^ anrV, ch oanrV, a 

1-6 2 

r 2 , CH=CHAr\ CH CH(OH)Ar 2 % CHO, CN, CH OH, CH OR 8 , AN(CH 

2 2 2 2 

CH ) NR^fcfSNRV^SBfcU r^-C 

2 2 

1-6 1-6 
1-6 

1—6 

1-6 

ANRV, AN(CH CH ) NR 8 , AN (CH CH ) O, AOR 8 *fc«^V^/V^^ 

2 2 2 2 2 2 

R\ R^tf Ate, ±IBfclHC*!Jfe«T*rL;-tL-C 

R 3 te, **JJ!H\ C 7V1^/V^C T^=/VS^U<fiC 771^=/^ 

1-20 2—6 2—6 

1-20 2-6 2-6 

1-6 

telcicfilfc£;ft/tv^TfcJ;v^ ) N anr*r\ *fcht&5£ 
Wb3] 
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—A-N Vr 8 , _ a _n^^ N _ r 8 



NR 8 R 9 -CH 2 R 8 -v/^m-R 8 



(CH 2 ) 0 (CH 2 ) p (C H 2 )„ 

xmztiz>m*n#iu r^-e 

o&xwt, zn^tm^x, 3*fcfi4^ic5feL. ^vx 

[2] R 3 hJu anrV, ^fcte&sS 



—A-N N-R 8 



s —A-N N-R x 



NR 8 R 9 -CH 2 _R 8 \A kl -R 8 



(CH 2 ) 0 (CH 2 ) p *>L<f:i (C H 2 ) q 



R 8 , R 9 , A, o, qfcitfptt, ifBfclSJCicSfcSr^rU^L-C 



8 

1 6 

[3] R b f3C 7^S, CNffcttNH £tt5fc1-<5, W*3®2|B*<DTSW7^^^ 

1-6 2 

[4] R b «. ANRV. CH OANRV^fcttCH CH N(CH CH ) NR 8 £i§:9feU 

2 2 2 2 2 2 

X 

1- 20 2-6 2-6 1-20 

2— 6 2 — 6 
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